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Abstract 
This study was conducted to determine the fungal species and aflatoxin contaminations in crops and dried fruits 
samples from Iraqi markets after collected at one kilogram with 15 replicates from each of wheat, barley, corn, 
rice, peanut, figs, apricot and raisin in polyethylene packages. Samples were prepared by grinding and cultured 
on optimum medium for culturing of contamination molds, and extracted the samples to detect the aflatoxins 
present by used the HPLC system. The results were indicated that’s all collected samples from the crops or dried 
fruits were contamination with mold species at different levels of counts from log 2.46 to 5.67
 
CFU/g at each 
wheat and peanut samples respectively. The results also indicated that Aspergillus niger, A.flavus, A. paraciticus 
and Fusarium oxysporium. was  a dominant mold when compared with the other molds species. Aflatoxins 
analysis was showed as aflatoxin B1 only in concentrations ranges between 22.0-93.7ηg/g in dried apricot 
samples to 161.0-782.0 ng/g in peanut samples, and were not detected the other aflatoxin types in all collected 
samples. 
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INTRODUCTION 
Mycotoxins are secondary metabolites of molds that contaminate over than  25% of the human food supply 
(Moss, 2002).These reason was caused as the foods were become the most common source of mycotoxins 
exposure for the general public, and were occur in many agricultural commodities such as grains like corn, rice, 
wheat, coffee, peanuts and dried fruits such as fig, apricot, raisin, pistachio etc. (Hussaini, et al. 2007 and Ngoko, 
et al. 2008). Mycotoxins have the ability to resist milling and other industrial process (Peraica, et al. 1999 and 
Magan et al.2003).The most important kind of mycotoxin was the aflatoxins group which included aflatoxin 
B1(AFB1), B2 (AFB2), G1 (AFG1) and G2 (AFG2), the major aflatoxins were produced by Aspergillus flavus 
and A. parasiticus and the rare A.nomius that have a diversity of toxic compounds which affected on humans or 
animals health (Gong, et al. 2002,Bennett and Klich, 2003 and Bryden, 2007). These were a variety of well-
characterized biologically and toxicologically (Williams, et al., 2004 and Wagacha and Muthomi, 2008). 
Aflatoxins are among the most potent mutagenic and carcinogenic substances known has led to that being 
classified by the International Agency for Research on Cancer (IARC) as a Class 1 human carcinogen (IARC, 
2002). They are associated with many chronic health risks, including the induction of cancer, immune 
suppression, and digestive, blood and nerve defects (Williams, et al. 2004,Bryden, 2007 and Muthomi, 
2008).The severity, was depended on the mechanism  of actions for each kind of aflatoxins, the extent of 
exposure, age and nutritional status (Gorelick, et al., 1993).The danger of consuming foodstuffs contaminated 
with aflatoxin at levels above the regulatory limit was demonstrated in Zhuqing village in china at 2001(Wang, 
et al., 2001), and again in 2004 in Kenya where 125 people were died following the consumption of homegrown 
maize containing high levels of aflatoxin (Azziz-Baumgartner, et al. 2004 and Lewis, et al., 2005). Related to 
these effects, aflatoxins are regulated in the low parts per billion ranges in diet in most developed countries 
(Creppy, 2002 and Joseph, et al., 2008) commonly range from 4-20 ng/g (FAO, 2004).  
The aim of the study was to determine the total counts of molds colony in crops and dried fruits 
collected from Iraqi markets, then isolate and identified the most dominant species that contaminated the foods 
samples. Furthermore, detect the concentration range of aflatoxin B1 in collected samples. 
 
MATERIALS AND METHODS 
Samples Collections: A total of 120 samples were collected from random Iraqi markets which contained 15 
samples at one kilogram from each wheat, barley, corn, rice, peanuts crops and dried fruits such as figs, apricot 
and raisin. Then situated in polymers packages. The samples then cleaned by removal the foreign materials if it's 
present (Roberts and Greenwood, 2003). 
Fungal isolation and identification: All collected samples were prepared by grinding,  then weighted 25 g from 
each sample to added to 225 ml of sterile saline solution (0.85%) in 250 ml erylnmaier flask and homogenized 
used orbital shaker for 5 minutes. Tenfold serial solutions were prepared, and one ml from the last tow dilution 
were poured into each petri dishes containing 15 ml from each malt extract agar, potato dextrose agar and rose 
bengal agar medium at triplicates for each ones. The cultural plate medium then incubated at 30° c for 5 to 7 
days. Each fungal genus and species colonies were counted used colony counter (UVP, Germany), then different 
isolates were sub culturing on malt extract agar at 30 ° c for 5 days, and identified to species level according to 
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classification key (Samson, et al. 2000 and Winn, et al., 2006). 
Aflatoxins analysis: Fifty grams from dried fruits and crops samples were used to extract aflatoxins 
B1according to the methods in AOAC, (2002). used the chloroform and then with hexane for eluted aflatoxins 
from chromatographic column which prepared according AOAC, (2002), then evaporated by rotary evaporator 
system (Heidolph, Germany), until dryness, and storage in small screw glass container at 4◦ c until used in  
analysis. The quantification of aflatoxin B1 contents was determined used high performance liquid 
chromatography (HPLC, LC-10-Shimadzu-Japan) system according to Ali et al., (2005), with some 
modifications as follow: All extraction samples were dissolved in 1 ml of chloroform. AFB1 were determined in 
extracts in HPLC system which used pump 4015 and fluorescence detector at 366 and 418 nm, flow rate at 0.8 
ml/ mint. 20 µl of the samples were injected according the procedure mention in Clara, et al., (2002). All 
unknowns toxin was compared with the standard solution of AFB1 which provided by Sigma Company (USA).  
Statistical analysis: Data were analyzed by the a nova analysis, using the general linear model of the Statically 
Analysis System (SAS Institute, 2001). Significant treatment differences were evaluated using Duncan’s 
multiple-range test (Duncan, 1955). All statements of significance are based on the 0.01 level of probability. The 
design was at this model: 
yij=µ+ti+eij{ i=1,2,3.  ; J=1,2,3,4,and 5.} 
 
RESULTS AND DISCUSSION 
Total Counts of Fungal Contamination: The total colony counts of each fungal contaminations in different 
crops and dried fruits samples were shown in table 1. Fungi were detected as contaminated all collected samples 
at significantly different (p<0.01) in total counts of colony which were detected in arrange between log 2.46 to 
5.67 CFU/g in wheat and peanuts samples respectively. While the total count of colony in dried fruits were 
arranged from log 3.48 to 4.58 CFU/g in apricot and fig samples respectively. 
Table 1.The means total counts (CFU/g) of fungi in crops and dried fruits samples. 
No. of 
samples 
Crops and dried fruits samples Fungi total counts (log CFU/g) 
Crops 
1 Wheat 2.46
d
±0.11 
2 Barley 3.40 
c
±1.01 
3 Corn 3.61
c
±1.42 
4 Rice 4.58
b
±3.16 
5 Peanuts 5.67
a
±9.25 
Dried fruits 
1 Fig 4.58
b
±3.43 
2 Apricot 3.48
c
±1.07 
3 Raisin 3.52
c
±1.12 
- Each number represents mean of three plates for 15 samples replications . 
- Counts are expressed in log CFU/g ,     ±= Standard error. 
- a-d:Values within columns with no common superscript differ significantly at 0.01 of  probability. 
Peanuts, corn and rice were appeared to be higher infections by Aspergillus, Penicillium and  Fusarium 
genera which  were frequently detected more than other fungal genera (table 2). The Aspergillus species were 
perform as the most species contaminated the samples collected and the most sequent species compared with the 
other species were appear as Aspergillus niger, A. flavus, Fusarium oxysporium, Penicillium verrucosum, 
Alternaria alternata and Cladosporium herbarum. Furthermore the other species of fungi which were detected in 
different samples from crops and dried fruits samples such as Mucor plumbeus, Rhizopus oryzae and Absidia 
corymbifera.  
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Table 2. Percentage of different fungi in crops and dried fruits samples. 
Type of Molds 
Crops Dried fruits 
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A.niger 11 3 5 19 39 30 17 10 
A. flavus - 15 26 19 39 22 - 20 
A.parasiticus 20 - 17 7 26 - 24 - 
A. fumigatus - - 13 10 11 2 - - 
A.ochraceus 17 28 - 8 - - - 18 
P. verrucosum - 5 - 17 7 6 - - 
F. oxysporium 12 7 26 13 - - - 14 
M. plumbeus - 2 - - 6 9 12 - 
A. alternata 9 - 2 3 4 15 12 6 
A. corymbifera - 5 - - 5 - 12 - 
C.herbarum 2 - 5 8 3 4 12 5 
R. oryzae - 5 1 7 - - 12 9 
            -Each number represents mean of three plates for 15 samples replications. 
  Counts are expressed in log CFU/g, - Means not determined. 
 
Aflatoxins occurrence: Aflatoxins was detected in all tested samples at a different concentrations. The results 
from table 3. were showed that concentration ranges were depended on the type of samples, for example the figs 
samples had highly concentrations range of aflatoxin B1 which was between 38.5-480 ηg/g while, the ranges in 
apricot as between 22-93.7ηg/gm. The peanut samples were also detected the aflatoxin B1 in highly 
concentrations and which was between 161-782ηg/gm and then frequently in the corn, barley, wheat and rice 
samples which arranged between 7.0-260, 19.3-259, 14-254 and 37.5-213ηg/g respectively, While the other 
types of aflatoxin such as B2, G1, and G2 was  not founds in all tested samples. 
The results in table 1. Indicated that a highly counts of molds in all kind of crops and fruits samples, 
and in the table 2. Showed that several species of molds were isolated from each samples, furthermore the 
aflatoxins concentration ranges were exceed the allowed levels in foods materials in Iraq or other countries 
standard which were limited as not exceed the 20 ppb in food samples. These results were agreed with Ngoko, et 
al., (2008), Hussaini, et al., (2007) and AbouDonia, (2008). The major fungal contamination sources of samples 
may be as the optimal conditions in fields or storage for growth and reproductive of fungi on grains and fruits 
kinds especially the temperature and humidity levels which were considered critical factors for molds growth, 
furthermore, the ingredients of each food materials may promotes of fungal growth rates (Magan et al.2003, 
Ulmer, et al., 2005 and Richard, 2007). 
Table 3.The range concentration (ηg/g) of aflatoxin B1 detected in dried fruits and crops samples. 
No. of 
samples 
Samples Types Aflatoxin B1 concentration 
ranges (ηg/g) 
Crops types  
1 Wheat 14.0-254 
2 Barley 19.3-259 
3 Corn 7.0-260 
4 Rice 37.5-213 
5 Peanuts 161.0-782 
Dried fruits types 
1 Fig 38.5-480 
2 Apricot 22.0-93.7 
3 Raisin 29.5-270 
- Each number represents mean of five replicates. 
The increased of molds growth rates almost causes aflatoxins production support by the molds species. 
In addition, to the diversity of ingredients in fig, peanut, raisin, corn, wheat and barley which were play an 
important roles in aflatoxins productions (Peraica, et al. 1999). 
Acknowledgements: The authors would like to thank all member of the Research and Development 
Office in the Ministry of Higher Education and Scientific research in Republic of Iraq for donating supplies used 
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.5, No.11, 2015 
 
25 
in these study. 
 
REFERENCES 
AOAC. Association of Official Analytical Chemists 2002. Official methods of analysis. 4th ed. Assoc. Offic. 
Anal. Chem. Virginia. USA. 
AbouDonia M.A. 2008. Microbiological Quality and Aflatoxinogenesis of Egyptian Species and Medicinal 
Plants. Global Veterinaria. 2: 175-181. 
Ali, N., N.H. Hashim, B. Saad, K. Safan, M. Nakajima and T. Yoshizawa, 2005. Evaluation of a Method to 
Determine the Natural Occurrence of Aflatoxins in Commercial Traditional Herbal Medicines from 
Malaysia and Indonesia. Food and Chemical Toxicology. 43:1763-1772. 
Azziz-Baumgartner E., K. Lindblade, K. Gieseker , H.S. Rogers, S. Kieszak, H. Njapau, 2005. Case–control 
study of an acute aflatoxicosis outbreak, Kenya, Environ Health Perspect.; 113:1779–1783. 
Bennett, J.W. and M. Klich, 2003. Mycotoxins. Clin. Microbiol. Rev. 16:497-516. 
Bryden, W.L. 2007. Mycotoxins in the food chain: human health implications. Asia Pac. J. Clin. Nutr. ,16 Suppl 
1:95-101. 
Clara, L. , L. Romos, L. Bulacio, S. Ramadan, and F. Rodriguez, 2002. Aflatoxin B1 content in patients with 
hepatic diseases. Medicina (Buenos Aires), 62:313-316. 
Duncan, D.B. 1955. Multiple range and F; test. Biometric 11:42. 
FAO. Food and Agriculture Organization of the United Nations. 2004. Worldwide Regulations for Mycotoxins 
in Food and Feed in 2003. Food and Nutrition Papers-81. 
Gong, Y.Y., K. Cardwell, A. Hounsa, S. Egal, P.C. Turner, A.J. Hall, and C.P. Wild, 2002. Dietary Aflatoxin 
Exposure and Impaired Growth in Young Children from Benin and Togo: Cross Sectional Study. 
British Medical Journal. 325:20-21.  
Gorelick, N.J. , R.D. Bruce, and M.S. Hoseyni. Human risk assessment based on animal data: inconsistencies 
and alternatives. In: Eaton D. , J.D. Groopman, eds. The toxicology of Aflatoxins: human health, 
veterinary, and agricultural significance. London: Academic Press, 1993: 508-511. 
Hussaini, A. M., A. G. Timothy, H. A. Olufunmilayo, A. S. Ezekiel, and H. O. Godwin, 2007. Fungi and some 
mycotoxins contaminating rice (Oryzasativa) in Niger State, Nigeria. African Journal of Biotechnology. 
6: 099-108. 
IARC Working Group on the Evaluation of Carcinogenic Risk to Humans. 2002. Some naturally occurring 
substances: food items and constituents, heterocyclic aromatic amines and mycotoxins. 65. International 
Agency for Research on Cancer, Lyon, France. 
Joseph  A. , S. O. Peter, D. Matthias, T. Ikotun , S. Richard, J. C. Peter, B. Ranajit, 2008. Distribution and 
toxogenicity of Aspergillus species isolated from maize kernels from three agro-ecological zones in 
Nigeria. International. Journal of Food Microbiology. 122 : 74–84 
Lewis, L., M. Onsongo, H. Njapau, H. Schurz-Rogers, G. Luber, 2005. Aflatoxin Contamination of Commercial 
Maize Products During an Outbreak of Acute Aflatoxicosis in Eastern and Central Kenya. 
Environmental Health Perspect. 113:1763-1767. 
Magan N., R. Hope, V. Cairns and D. Aldred, 2003. Post-harvest fungal ecology: impact of fungal growth and 
mycotoxin accumulation in stored grain, European Journal of Plant Pathology, 109:723–30.   
Moss M. O. 2002. Mycotoxic fungi. In Microbial Food Poisoning, 2nd ed.; Eley, A. R., Ed.; Chapman and Hall: 
New York, 75-93. 
Ngoko Z.,  I.H. Daoudou, P.T. Kamga, S. Mendi, M. Mwangi  , R. Bandyopadhyay  and  W.F.O. Marasas, 2008. 
Fungi and mycotoxins associated with food commodities in Cameroon. Journal of Applied Biosciences. 
6: 164 - 168.   
Peraica, M., B. Radic, A. Lucic, and M. Pavlovic, 1999. Toxic Effects of Mycotoxins in Humans. Bulletin of the 
World Health Organization. 77:754-766. 
Richard, J.L. 2007. Some major mycotoxins and their mycotoxicoses –an overview. Int. J. Food Microbiol. 119: 
3-10. 
Roberts, D. and M. Greenwood. Practical food microbiology. 3ed Edt., Blackwell publishing Inc., 350 Malden, 
Massachusetts 02148-5018, USA. 
Samson, R. A., E.S. Hoekstra, C. Frisrad and O. Filterborg, 2000. Introduction of food bourn fungi. 6th Ed. 
Central bureanvoor Schimmelcultures born. Delfet. Netherland.18-32. 
SAS Version , Statistical Analysis System 2001 . SAS Institute Inc., Cary , NC. 27512 – 8000 , U.S.A. 
Ulmer, K., S. Berner, U. Leutz, k. Herrmann and A. Fischer, 2005. Reifezeitverkurzung bei schnittfestem 
rohwurst. Fleischwirtschalt. 85:162.  
Wagacha J.M. and  Muthomi J.W. 2008. Mycotoxin problem in Africa: current status, implications to food 
safety and health and possible management strategies. Int J Food Microbiol. 124:1-12. 
Wang, J.S., T. Huang, J. Su, F. Liang, Z. Wei, 2001. Hepatocellular Carcinoma and Aflatoxin Exposure in 
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.5, No.11, 2015 
 
26 
Zhuqing Village, Fusui County, People’s Republic of China. Cancer Epidemiology, Biomarkers and 
Prevention. 10:143-146. 
Wild C.P. and  P.C. Turner, 2002. The toxicology of aflatoxins as a basis for public health decisions. 
Mutagenesis, 17: 471-481.  
Williams, J.H., T.D. Phillips, P.E. Jolly, J.K. Stiles, C.M. Jolly and D. Aggarwal, 2004. Human Aflatoxicosis in 
Developing Countries: A Review of Toxicology, Exposure, Potential Health Consequences, and 
Interventions. Am. Soc. Clin. Nut. 80:1106-1122. 
Winn, C.W., D.S. Allen   M.W. Janda  W.E. Koneman  W.G.  Procop   C.P. Schreckenberger  and L.G. Woods, 
2006. Koneman's Color Atlas and Textbook of Diagnostic Microbiology. Sixth Edition, Lippincott 
Williams Wilkins. 
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
